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A Letter from Mr. Anthony Leewenhoeck Fellow 
of the Royal Society, dat. Apr. 14.16 84. contain¬ 
ing Obfervations about the Criftallin humor of 
the Eye, iyc. 

I N mine of September the 7 th, 1674.. I communicated 
my Obfervations concerning the Criftallin humour of 
the Eye i which I find to have been inferted by Ntx. Ol¬ 
denburg, in the Phil. Tran/aclionr Num. io$.p. 178. where 
I fay, that the Crijlallin Body (or humour) of the Eye, is 
in hardnefs much like a preferved Nutmeg-, which with 
a J{a^or I cut in too, and fo obferved the lame in parcels, 
and found it to confilt of many Orbicular fcaly parts, ly¬ 
ing one on the other, which had their beginnings from 
the Center -, all which parts confifted again of Criftallin 
Globules: And having luftered the laid Crijlallin humor 
to dry for 3 dayes, it became lohard, that in the cutting, 
it broke in pieces: as if it had been hard go^in. And ob- 
ferving again, thele parts, I found therein, not only the 
aforelaid Orbicular fcaly fubjlance i but further, that each 
fcale, was again compofed, of other Ring-like parts, and 
that thefe lecond were contrary pofited to the other : 
Thus much I obferved, on the Crijlallin part of the Eye -, to 
which, I add, that I compared the fcaly parts to a Globe, 
made out of a number of thin papers, lay d the one on 
the other, and that every paper or fcale, was again con- 
ftituted out of fo many parts, as there may be lines drawn 
upon a Globe , reaching from one Pole to the other. 

I have fometime fince, again made leveral obfervati¬ 
ons, concerning the Eyes of Oxen and Cows -, for that of¬ 
ten fince my firft obfervations, I have thought, that I had 
not yet dilcovered the make of the Criftallin humor of 
th eEye, fo thoroughly as I might have done. 
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I therefore firft examined the Film or Membrane 
which enclofes it, and feparates it, from the other 
mors ofthe Eye j and conceived that it was conftituted 
of Threds; but at another time, tho there were great di¬ 
ligence ufed, I could oblerve none at all. 

In thefe Inquiries , I have leen (though feldom) the 
impreflions ofthe thrcd-li' e lubftance, of the outermoft 
Jcales, of the Crijlallin humor, in the forementioned 
Membrane j whence I concluded, that one ufe thereof 
m ght be, to fill up all the unevennefTes caufed by the 
threds in the fuperjicies of the Crijlal, and fo to conftitute 
a pe rfedt Found. 

Another ufe of it, may be, by comprefling the Cri¬ 
jlallin humor to alter its figure, and make it part of a 
greater or leflfer Circle : and this being lo, it may not im¬ 
properly be called a Mujcle. 

/■lthough (as before is faidj it did not plainly appear, 
that the Film is conftituted of threds woven together; 

I notwithftanding, make but little doubt thereof,- be- 
caule formerly, in the thinneft Membranes I have feen 
thefe thred-like appearances, and alfo for that I examin¬ 
ed the parts thereabout and found a great many Itreakes 
or Lines, learning to b e Lymphatich^VeJJels, defigned for 
the nourilhment of the humours of the Eye ; thele I traced 
till they entred into the coat of the Crijlallin humour, and 
then they grew fo fmall that I loft the fight of them. 

I further obferved, that the aforefaid Crijlallin body , 
was compounded of thin Jcales, placed upon one ano¬ 
ther : Thefe leem’d about 2000 thick, for thenar is, where 
it was longeft, was | of an Inch,fo that the diftancefrom 
the Center to the Circumference is as \ of an Inch: now 
the length of an Inch being fix hundred hairs bredth, (as 
I have often laid,! (muft be2co hairs bredth, which be¬ 
ing multiplyed by 10. (the number of •Sctf/tfr equal to the 
bredth of a hair) make 2000. Scales, the thicknefs of this 
Crijlallin body. 1 have further obferved, that each of 
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thefe/ca/er, is conftitutedofr/xroah, which in a very neat 
order, lye by one another, fo that each of th efe fca/es } is 
the thicknefsof one of the threds , the appearance here¬ 
of to view, 1 have reprefcuted,as well as I could, by Lines 
drawn in a Circle, Fig. x. ABC. is the O'iftallin Body , of 
the bignels it appeareth to the naked Eye, B, is the part 
lying next the Cornea 'Tunica ; but thefe I have magni¬ 
fied, that I might the better reprelent the threds confti- 
tuting every (calc. log. 2. KEFGHIL is reprefented, as 
if the aforementioned Fig. Num . 1. lay with the round B 
next the Eye : and altho 1 have here drawn many Lines, 
which reprefent as many threds, yetistheir number no¬ 
thing to thole, in the Circumference of the Cbrifiallin hu¬ 
mor of an Oxe, which are above 1 2000 . For 10 threds ly¬ 
ing dole together fide by fide, making not out one Di¬ 
ameter of an haires bredth, now if the whole Axis (as 
before is laid,) is 400 hairs bredth long, then is it long 
4000 of thole threds. And this computed by the com¬ 
mon Rules, amounteth to 12571}. the number of the 
threds lying fide by fide, and which make out the whole 
circumference of the Crijlallin Body. 

Hence may be perceived how thin thele threds are, 
and how wonderfully they run not through the Axis, as 
I heretofore conceived, but taking 3 feveral wayes out 
of the point L, (the imagined Axis.) Thele threds do 
not approach the Axis, on the other fide of the Cnjiallin 
body , as they do on this, but turne back, with a Imall bent 
making there the Ihorteft threds . For example, the 
fhortelt threds here, vi%. MR. HN. and OF. reach up to 
the Axis on the other fide, and fillup the place,- (as is 
here reprefented at L,) now the threds MR, having filled 
up their place, in the Axis of the other fide, fas the threds 
ELI doe here) they returnefrom thence back, and are 
here the Ihorteft threds HN. Thele HN place themfelves 
£gain, on the other fide near the Axis, and returning 
back again, are then OF. and OF coming from the 

other 
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other fide nigh the Axis, is here again KM. To conclude* 
thofe which are here the fhortelf threds , are on the other 
fide the longelt j and the'longeft on the other fide, are 
here the fhorteft. To prefent this yet clearer to view, I 
have drawn with lines* the threds compofing one of the 
fcales of the Crijtallin body , feen on one fide, as Fig.?,. 
RTPSWQ, and notwithftanding it is a flatttjh round, 
I have here made it Globular , with confideration, that in 
this Reprefentation, the threds conftituting each fcale, 
may be the better difcerned. P and Q^are the middle 
points or Axes, of which P in the foregoing Fig. 2. is de¬ 
noted by L, the threds ifluing out of the point P, in the 
foregoing Figure 2. L extend to V, where they are the 
fhortelf threds, from whence they again extend back to P, 
where again they arc the longed, and from P they again 
extend to W, where they are again the fhortelf; and 
thus alfo are extended tire threds from T to Q^and from 
thence again to X, and from XtoQ^and thus half tire 
courfe of every one of the threds (fince we mult fuppofo 
this for an half round) is demonftrated. In lliort the 
threds LI, in the foregoing Fig. 2. are here PS; and the 
threds between Land Min the foregoing figure 2. are 
here the threds between P and X ; and the threds between 
X, and O in the foregoing Fig. 2. are here, the threds be¬ 
tween P and T. So that the threds in the foregoing Fig. 
2. between FOLIKE, are here in Fig. 3. the fame 
with R TPS. Here is further to be oblerved, that the 
threds conftituting the Crijtallin Body, are thickeft about 
R and S, and the nearer they approach to P or they 
are the thinner. To conclude, when we view the fore- 
faid Cnjtallin body with attention, as it cometlr frefh out 
of the Eye, we find it to excel in tranfparency the pureft 
Glafs, notwithftanding it is compoled of lo many thou- 
fand threds, and that they lye very dole compadf toge¬ 
ther, lo that one might juftly wonder, how the light can 
pafs through them in right lines, which isablolutely ne- 
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ceflary; for if it were other wife, the Crijlallin body would 
appear white, but not transparent. Topleafe lome cu¬ 
rious perfons, and to reprefent this Crijlallin body, yet 
plainer to their fight, I have taken a fmall 'Tennis Ball, 
and wound the fame about, with a very fine Cord, having 
before ftuck in many fmall pins, in the places where it 
was to be kept from flipping; then I fmeer'd th cBall 
over with ftrong Glerv, and when it was welldryed, took 
out all the Pins, and this Ball, with the cord wound about 
it, reprefenteth the Crijlallin Body of the Eye. 

I have heretofore laid, that the parts, which I now 
plainly perceive as threds; arc again conffituted of Glo¬ 
bules-, which now in fome of the threds I clearly difcern. 
But, for that I alwayes difccrn it not, I conceived, that 
as the threds (as here before is faid) arc very fmall, and 
clotted one to the other, that fo in the feparating of 
them, fome parts of one thred remain faff ned to the o- 
ther, which may appear to my fight Globules : I conceiv¬ 
ed it might better agree with their Fabric!^ to fuppofe 
that each thred, was again compofed of many other 
fmaller threds joyned together, as I have heretofore faid, 
that the Flejh threds although 9. times thinner then a hair 
ofour head, are again conffituted of other threds. 

I further took out of the Eyes of Sheep, Hogs, Dogs, and 
Cats, the Crijlallin bodies , and ordered them, as I had 
done thofe of an Ox : but have found not the leaft vari¬ 
ation, either in the fcaly parts, or in the courfe of the 
threds , compofing each of thofe (tales. 

The fame agreement I found alfo, in the Eyes of 
Hares, and Rabbets ; except that whereas the threds con- 
ffituting the before-mentioned Crifiallin bodies, fpread 
themfelves from th q Center, in three diftant courfes ■, here 
the threds of each fcale, fpred themfelves but in two cour¬ 
fes. Fig. 4. A BCD reprefenteth half the round of the 
Crijlallin body of the Eye of a Hare or a Rabbet ; E is the 
Center, which lyeth extended to the Apple of the Eye s 

thefe 
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thefe threds conftituting each fcale, which run as through 
the Center E, are on the other fide, the Ihorteft, and ap¬ 
pear like unto F or G. likewife FandG, on the other 
fide run through th § center. I have alfo cauled the fore¬ 
going Figure to be drawn fide- wile,the better to represent 
the thred-like appearance of each fcale. I luppofe then, 
that the threds, which in fig. 4. are reprefented between. 
EandF, are the fame with thole in Fig.f. reprefented 
by I O. fo that the threds, which come from the point I 
f the fame with E in the former figure.) end here, in N 
and L; where they are the fhorteft ; and thofe which ex¬ 
tend to O, through, orclofe to the center M, where they 
are the longeft, end there, or bend again on the other 
fide, as the lame do here. In fnort thole which here ap¬ 
proach the center I, are on the other fide furtheft from 
the center. 

In the aforementioned Obfervations , I have for the 
moft part, endeavoured alfo to dilcover the nature of the 
Vitreous humour of the Eye ; and which furroundeth for 
the moft part the faid Crif allin humor , for that I con¬ 
cluded, it was no watry matter, but rather a tranlparent 
Mufcle But notwithftanding all the means I thereto ul- 
ed, I could not make the leaft difcovery thereof, for that 
this matter always changed into a watery lubftance. 

I further examined the CriJiaHin body of the Eyes of 
Fijhes,, which are perfect Globes-, and found them alfo 
conftituted of like thin ft dies, lying one upon the other, 
as in thofe other Animals before noted : and each fcale 
alfo compofed of threds, but thefe threds run not in the 
fame manner, as thofe of other Animals ,• yet, notwith¬ 
ftanding all the induftry by me uled, I could not dilcover 
the true courfe of them, for when the threds approach 
the center , they appear fo thin, and fo dole joyned toge¬ 
ther, that the fight cannot trace them, and caufe fucha 
confufion, that I cannot be certain, whether they end ill 
the center , or return again from thence. By Fiy. 6. 

B 2 ABCD. 
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A BCD. I reprefent the Crijlallin body of the Eye of a 
Cod-fijh, and although the circular lines reprelenting the 
tbreds conftituting each fcale , be only drawn by a pair of 
kompafles, from the center A, to the center C, and there ■ 
fore lye more diftant one from the other, then in the 
foregoing figures ; j et are the tbreds compofing each 
fcale, not thicker, except in the middle, as here B and D 
they are fomewhat thicker ; and the nearer they ap¬ 
proach to A and C, they are the thinner. Fig. 7. is the 
true bignefs of the Cr flail in body of the Eye of a Cou~ 
fjh. 

I have alfo examined, th cCrijlallin bodies out of the 
Eyes ot Birds, only to view how the tbreds of the feales, 
conftituting alfo the Crijlallin body, run; and after ma¬ 
ny observations, I have difeerned, that the tbreds confti¬ 
tuting the Crijlallin body of a ' Eurky-cocf, are extended, 
like thole ia Eijb ,• but as the Crijlallin body of a I '/jh s 
Lye is perfectly Globular 5 thole of Birds are a flattsfh 
round: as Fig. 3. polked with its fiattifh fide D towards 
the Cornea 'Tunica, And when from without the Criftal- 
lin body of the Eye of a 'Eurky-Cocf, I had with a.very fharp, 
knife, taken off many. of the fcaly parts, to bring it to a 
fmailer Globe, it changed its Figure, and became an Oval-, 
as Fig. 9. where E, is the fame point with D, i n fig- 8. the. 
tbreds being, where they meet, lo thin and Imall, that at 
lait they arc not diftiuguilhable. From whence we may 
conclude, that the tbreds ofthe feales,, which lye nearelt 
the center, are m the midft thin j. as in Fig 6. at B and 
D is fire wed, and make thus an Oval figure:, and that 
when the Crijlallin body increaleth in magnitude, the 
tbreds become then in the.midft thicker,- and thus.con- 
ftitute a flat round ; .as I.have perceived it, for the tbreds. 
in the Crijlallin body of a Eurky cocf in their-.-thickeft part,, 
were thicker than thofe in an Oxe, Hog, Sheep, (Sc. 

Before I leave this di/caurfe,! cannot but mention, that 
I have by feveral.wayes.ancl means, feen with my naked 

Eye. 
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Eye, a threddy fubftance, like that whereof the Crifi allin 
humor confifts: I Shall only mention two of them, vi\. 

I take a.clean wine Gia/s, and hold the Rim thereof dole 
againft the pupil of one of my Eyes, while my other Eye is 
clofed; and looking thus, firmly through the firm of the 
Glafs, againft the flame of a Candle, or other light, I per¬ 
ceive the thred-like appearance above named; as if 
through a Mtcroficope, I had beheld a piece of a (cale of 
the Crifi allin Body or the Eye. Or doling one Eye, I hold 
the fingers of my hand, before the other Eye , fo dole to¬ 
gether, that they leave but a fina l opening between 
them •• this /mail /pace between the fingers, through 
which the Eye receiveth the light of the Candle, will re- 
prefent a like thred-like appearance, as in the former 
inftance. 

I have often been, aware, of a moifture lying on the 
out fide of the Pupil of rhe Eye, containing fame few very 
final! Globules ; which as oft asweclofe our Eye Lids; 
change place: From hence may be learnt, the neceffity 
of the Eye Lids in us; and why Fifhes which continually 
live under water, need them not, but fiiould Men and 
other Animals, that live out of the water, not have them, 
they would loon be blind: For if the Eye Lids by their 
doling, did not conftantly moiften the Eye, the (uperfi- 
cies thereof, would dry up and Rumple: and that chiefly 
in the daw, or before allot fire. Alfoit is not improba* 
ble, that frprn the inner part of the Lye a-moifture con- 
tinnually ifiucth through the Cornea 'Tunica, which by 
Eye lids is cleanfed oft ; for when 1 had examined leveral 
Hogs Eyes, w'w\c\\ had been fcalded with hot water, to 
getof the hair, I for the moft part obferved, that a thin 
F'ilm, which was on the Cornea Tunica of the Eye , was 
fomewhat finged ; whereby itwaseafily Separated, from 
that film, that was immediatly under it,- and when I 
then prefled the Eye, a little, between my fingers, I per-* 
cwived in ievcral places, a thin watry matter to loak 

through 
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through the Horny film, and lye like a watry damp on 
a Glafs-, and when I continnued this prefling for fome 
time, this watry damp encreafed into {mall Drops, and at 
length run like water in aftream. This ought not to 
feem ftrange, confidering the parts of the Horny Coat 
to be made of hollow veflels, like veins ; very thin, and 
fpread about in Branches . 

I have lately taken the Horny coat of an Oxe's Eye, and 
have feparated from it, feven films, extremely thin, in 
each of which, were a number of interwoven, very clear, 
and tranfparent JIreakes which I judge to be, many of 
them, blood Vejfiels ; but fo fmail, that they contain none 
of the Globules , which caufe the rednefs in the blood. By 
the rubbing of our Eyes, with our hand, we may fo prefs 
thefe blood veflels, until they become fo ftretched out, 
that fome of thefe bloody Globules, may get in, and re¬ 
main there, for fome time, which may caufe that rednefs 
in our Eyes ; which comes by our rubbing of them. 

But to return again, to the Eye lids. As our Mufcles 
and other parts of our bodies reft not, unlefs pofited as 
they lay, when we were yet in the Womb ; fas I formerly 
laid) in like manner, th oEye lids, are not at reft, till the 
jEy£.r are clofed, and therefore we cannot long continue 
the Ay* lids open, but with force; and, that the fame 
might not be wearied, we often clofe them, although 
we mind it not. I have feen People, that liftningwith 
attention, to a Dtfcourfe, have clofed their Eyelids ac¬ 
cording to my Calculation 6 ooo. times in an hour; where¬ 
as others, {landing by them, clofed them not, above 2000. 
times in the fame time. 

Since 1 wrote unto Mr .Oldenburg, in the year i6 7 7 . 
that the matter, caufing the rednefs of our Blood, was 
conftituted of Globules-, I examined the blood of Oxen , 
Sheep, and fiabbets ; and obferved no difference m mag¬ 
nitude,betw ton the Globules ofthofe Animals, andthofe 
of Men: fo that I conceived, that that matter which in 

general 
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general made all blood red, was Globules. But, after I 
had tryed the bloodof a Salmon, a Cod, of Frogs, &c. and 
found that the matter, which caufed the rednefs therein, 
was made of parts oval, and flattifh, (as I have before 
laidj I examined the blood of feveral Birds j and have 
alfo obferved, that the matter caufing the rednefs of their 
blood, was alfo compofed of like Oval fiattifh parts, with 
thole of Fijhes : fo that I now concluded, that all Ani - 
mals, whether Birds, Fijh, or other Creatures that live in 
the water i have the parts caufing the rednefs of their 
blood, confifting of the faid Oval flattifti parts, and if here¬ 
after I chance to find the contrary, I wilL advife you 
thereof. 





























































